The membranes of sporophore cap tissue from the cultivated mushroom, Agaricus biaporus (Lange) Sing., were isolated using discontinuous sucrose gradient ultracentrifugation of a tissue homogenate. A membrane-rich fraction was concentrated at the 1.16/1.18 g/cc interface and a mitochondria-rich fraction at the 1.18/1.20 g/cc interface. The membrane fraction was judged to be greater than 90% membrane vesicles by electron microscopy. The protein to lipid ratio of the membrane fraction was 1.1; the molar ratio of sterol to phospholipid was 0.77. The specific radioactivity of a Mg-activated ATPase was 2.5 times greater in the membrane fraction than in the ho- (Fig. 1) in three 34-ml cellulose nitrate tubes as follows: 5 ml of 2.0 M sucrose; 9 ml of 1.50 M sucrose; 9 ml of 1.25 M sucrose; 5 ml of 1.0 M sucrose: 4 ml of homogenate from above. The gradient was spun at 87,000g for 4 hr at 4 C in a Beckman L-3 50 ultracentrifuge using the SW 25.1 rotor. Approximately 20 mg of material in 5 ml of sucrose were collected at the 1.25/1.50 M interface, diluted to 15 ml, and layered over another gradient as follows: 12 ml of 1.50 M sucrose; 12 ml of 1.25 M sucrose; 4 ml of 1.0 M sucrose. The gradient was centrifuged at 87,000g for 4 hr at 4 C. The material was collected at the 1.25/1.50 M interface, diluted with an equal volume of homogenization medium, and pelleted at 1 0,000g for further analyses.
The cultivated mushroom transports its nutrients from the compost into the mycelial cell. The mycelium then prefabricates metabolites for the developing sporophore or transports raw materials to the site of sporophore growth. Mushroom growth is stimulated by the addition of lipid to compost (19) , the primary stimulatory lipid being linoleic acid (20) . Its mode of action is not known and is worthy of research. The plasma membrane is the limiting barrier and primary regulator of metabolites being transported into and out of the cell. Therefore, by studying the metabolic properties of the mushroom plasma membrane, some insight may be gained into the utilization of linoleic acid.
In order to study the composition and properties of the mushroom plasma membrane it must first be isolated free of other cellular material. The isolation of plasma membranes from various tissues has been reviewed (9) (Fig. 3) . A few mitochondrial fragments (MF) could be seen (Fig. 3) and the fraction was estimated to be greater than 90% membrane vesicles. Some of the vesicles formed concentric lamellar arrangements (Fig. 3) . Negative staining (Fig. 4) shows an abundance of irregularly shaped vesicles typical of plasma membranes (7) .
The other major interfaces of the gradient were also investigated using the electron microscope. The 1.18/ 1.20 g/cc interface contained primarily mitochondria (M) (Fig. 5) . The mitochondria were swollen and distorted and did not maintain a typical structure (6, 11, 25) . Some plasma membrane fragments could also be observed in this fraction. The fraction at 1.14/ 1.16 g/cc contained a small amount of material consisting primarily of small membrane vesicles (MV) (Fig. 6 ). A small amount of material was concentrated at the 1.14/ 1.16 g/cc interface. This fraction of lower density material contained a small number of membrane vesicles (Fig. 6 ).
The material concentrated at the 1.18/1.20 g/cc interface was primarily mitochondria (Fig. 5) , with a few plasma membrane fragments present. Concentration of mitochondria at this interface was also noted by Emmelot et al. (3) . A small amount of debris was pelleted at the bottom of the tube. The homogenate, therefore, was primarily membrane vesicles and mitochondria, which is in agreement with observations of the cap tissue structure (Fig. 2) .
The quantities of lipid and protein are similar to other plasma membrane isolates. A protein to lipid ratio of 1.1 and a molar ratio of sterol to phospholipid of 0.77 was calculated. One reported value for the molar ratio of cholesterol to phospholipid in rat liver is 0.79 (23) . Sterol was concentrated 3.1 times relative to that found in the homogenate on a milligrams of protein basis. An increasing ratio of cholesterol to phospholipid has been cited as a criterion for plasma membrane enrichment (15) . The primary location of free sterol in the mushroom cell, therefore, is the plasma membrane (fraction 1.16/1.18). Phospholipid was only concentrated 1.25 times relative to that of the total homogenate. This concentration factor could be expected since the total homogenate contained primarily mitochondrial membranes and plasma membranes as the major lipid-containing components. The mitochondrial membranes have a lower molar ratio of cholesterol to phospholipid (8) . The concentration of sterol, therefore, should be higher than the concentration of phospholipids in the plasma membrane fraction.
The largest component lipids in the mushroom plasma membranes are phosphatidyl choline, phosphatidyl ethanolamine, and free sterol. These three lipid classes are the largest components of total lipid extracts of mushroom tissue (5) . The linoleic acid content of the plasma membranes is also comparable with that in the total lipid extracts of mushroom tissue (5) .
The specific radioactivity of the Mg2"-dependent ATPase was concentrated in the plasma membrane fraction by a factor of 2.5 times that of the total homogenate. Concentration of ATPase activity has also been cited as a criterion for plasma membrane enrichment (12, 15) . The ATPase requiring Mg'+, Na+, and K+ either was not present or was inactive due to conditions of the assay or the isolation procedure. The ATPase activity of mushroom plasma membranes was higher than that reported for the red blood cell ghost (12) .
A general study of the fine structure of Agaricus campestris has been reported by Manocha (11) . The membranous vesicles we observed (Fig. 2) have been previously observed in A. campestris (18) and other Basidiomycetes (6, 25) . Nair et al. (13) have suggested that these membranes bud off secretory vesicles known as lomasomes. The origin of these membranes is not certain. Figure 2 shows that the mushroom cell has many vesiculated and sometimes lamellar membrane systems usually near or in association with the plasma membrane. The electron micrographs of the plasma membrane fractions show not only large vesicles but also many smaller vesicles with the same lamellar configurations (Fig. 3) 
